Biological conversion of a water-soluble prodrug of cyclosporine A.
UNIL088 is a water-soluble prodrug of cyclosporine A (CsA) designed for topical ocular delivery. The pro-moiety is grafted via an ester function to CsA and the solubilizing group is a phosphate ion. The aim of this study was to elucidate the conversion mechanisms by which UNIL088 generates CsA. UNIL088 was incubated in rabbit tears at physiological temperature to study its enzymatic and chemical conversion, respectively. Metabolites and intermediates were identified using a quadrupole-time of flight (QqTOF) mass spectrometer, which allowed biotransformation pathways to be deduced. Conversion is activated by the chemical or enzymatic hydrolysis of the terminal ester function of the pro-moiety, leading to the phospho-serine-sarcosine-cyclosporine A that spontaneously converts into CsA. In addition to the main biotransformation pathway, a secondary reaction involved hydrolysis of the phosphate ester group of the pro-moiety, probably by phosphatases present in tears.